Labeling and Single-Molecule Methods To Monitor G Protein-Coupled Receptor Dynamics.
The superfamily of G protein-coupled receptors (GPCRs) mediates a wide range of physiological responses and serves as an important category of drug targets. Earlier biochemical and biophysical studies have shown that GPCRs exist temporally in an ensemble of interchanging conformations. Single-molecule techniques are ideally suited to understand the dynamic signaling and conformational complexity of G protein-coupled receptors (GPCRs). Here, we review the progress in single-molecule studies on GPCRs. We introduce the fundamental technical aspects of single-molecule fluorescence. We also survey the methodologies for labeling GPCRs with biophysical probes, particularly fluorescent dyes, and highlight the relevant chemical biology innovations that can be instrumental for studying GPCRs. Finally, we illustrate how the optical techniques and the labeling schemes have been combined to investigate GPCR signaling and dynamics at the single-molecule level.